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Indian Standard 

SPECIFICATION FOR 
HIGH CONDUCTIVITY COPPER CASTINGS 



0. FOREWORD 

0,1 This Indian Standard was adopted by the Indian Standards Institution 
on 24 April 1981, after the draft finalized by the Copper and Copper 
Alloys Sectional Committee had been approved by the Structural and 
Metals Division Council. 

0.2 High conductivity copper, because of its high thermal and electrical 
conductivity, finds extensive application in areas where these properties 
are of prime importance, such as electrode clamps for arc furnaces, 
conductor roll for high tension switchgear, short circuiting rings of 
induction motor, coil lugs for electrical machines, lance nozzle tips for 
L,D. process, copper hose, cooling rings for blast furnace, etc. 

0.3 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, 
expressing the result of a test or analysis, shall be rounded off in 
accordance with IS : 2-1960*. The number of significant places retained 
in the rounded off value should be the same as that of the specified 
value in this standard. 



1. SCOPE 

1.1 This standard covers the requirements of two grades of high con- 
ductivity copper castings. 

2. TERMINOLOGY 

2.0 For the purpose of this standard, the following definitions shall 
apply. 



•Rules for rounding off numerical values ( revised ), 

3 
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2*1 Cast — A cast is to be taken as either: 

a) The product of one furnace melt, 

b) The product of one crucible melt, and 

c) The product of a number of furnace or crucible melts where such 
are aggregated and mixed prior to casting. 

2.2 Melt — The quantity of metal melted in a crucible or furnace at 
one time. 

3. SUPPLY OF MATERIAL 

3.1 The general requirements relating to the supply of material shall be 
as laid down in IS : 1387-1967*. 

4. FREEDOM FROM DEFECTS 

4.1 The casting shall be clean, sound and free from harmful defects such 
as blow holes, porosity, shrinkage, cracks, etc. 

5. INSPECTION PROCEDURE 

5.1 Castings may be inspected in accordance with IS : 1408-1968f. 

6. CHEMICAL COMPOSITION 

6.1 The material when analysed in accordance with IS : 440-1964+ shall 
have the chemical composition as given in Table 1. 

7. ELECTRICAL CONDUCTIVITY/RESISTIVITY 

7.1 Resistivity/conductivity when referred to in this standard is volume 
resistivity/conductivity. Each resistivity/conductivity test specimen shall 
normally originate as a casting of suitable size poured during the cast- 
ing period of the furnace. The measurement of resistivity/conductivity 
when measured in accordance with IS : 8130- 1976§ shall be as given in 
Table 2. 



♦General requirements for the supply of metallurgical materials {first revision ). 
fRecommendcd procedure for inspection of copper-base alloy sand castings [first 
r$vi$ion ). 

^Methods of chemical analysis of copper ( rtvhtd ). 

^Specification for conductors for insulated electric cables and flexible cords. 
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TABLE 1 


CHEMICAL COMPOSITION 

(C/«w#6.I) 




Constituents 


Grade 1 


Grade 2 


Copper, Min 


99-90 


•99 80 


Lead, Max 


••005 


001 


Bismuth, Max 


0*0025 


0001 


Antimony, Max 


— 


0*005 


Iron, Max 


— 


003 


Phoiphorus, Max 


— 


003 


Arsenic, Max 


— 


005 


Nickel, Max 


— 


0*10 ^ 


Tin, Max 


— 


001 


Selenium + Tellurium, Max 


— 


002 


Tellurium, Max 


_- 


01 



Total of all impurities excluding 
silver and oxygen, Max 

Total of impurities excluding 
silver, nickel, arsenic and 
phosphorus, Max 



00* 



0-06 



Note — Oxygen should be limited to § 06 percent subject to agreement between 
e suoolier and the purchaser. 



the supplier and the purchaser. 
♦Includes silver 



TABLE 2 ELECTRICAL CONDUCTIVITY* 

(Claus* 7.1) 



Electrical conductivity percent, 
I ACS, Min 



Grade 1 
90-00 



Grade 2 
80*00 



•The value of 1724 1 micro-chm-cm at 20" C is the International Annealed Copper 
Standard value for the resistivity of annealed copper and corresponds to 100 percent 
IAGS. 
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8. PRESSURE TEST 

8-1 If the castings are to withstand some specified pressure, the pressure 
test to be done may be prescribed by mutual agreement between the 
supplier and the manufacturer. Such pressure castings shall not be 
plugged, welded, or impregnated without the written permission from 
the purchaser. 

Note — Generally the casting is tested at hydraulic pressure which is 1*5 times the 
working pressure specified, for a period of 10 minutes without leakage or sweating. 

9. MARKING 

9.1 Each casting shall have manufacturer's identification stamp and if 
required, grade number may also be marked. 

9.1.1 The castings may also be marked with the I SI Certification 

Mark. 

Notes — The use of the ISI Certification Mark is governed by the provisions of the 
Indian Standards Institution ( Certification Marks ) Act and the Rules and Regu- 
lations made thereunder. The ISI Mark on products covered by an Indian Standard 
conveys the assurance that they have been produced to comply with the requirements 
of that standard under a well-defined system of inspection,, testing and quality 
control which is devised and supervised by ISI and operated by the producer. ISI 
marked products are also continuously checked by ISI for conformity to that standard 
as a further safeguard. Details of conditions under which a licence for the use of 
the ISI Certification Mark may be granted to manufacturers or processors, may be 
obtained from the Indian Standards Institution. 



